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(54) BACK PROJECTION TYPE IMAGE DISPLAY 
DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a back projec- 
tion typo display devica which realizes preferable ob- 
servation of images avan when the incident angle of 
projected beams onto a transmission type screen is 
increased by widening the angle of view of tha projec- 
tion optical system in order to make the device thin in 
th ickness. 

SO LUTI ON: In the back face p roject io n type i m age dis- 
play de v ice f Q, the bea ms co nta in i ng i mages an d a m it- 
ted from a liquid crystal projector 1 2 are projected on 
a transmission type screen 11 through its back face 
and the imagas are observed in the front side of the 
transmission type screen 11. The transmission type 
screen 1 1 has a prism face 15 having a sawtooth-like 
cross section on the back face. Tha prism faca has 
such a structure that the ridges 15A of the prism face 
15 are formed concentric to the point 18 as the center 
positioned outside of tha prism plane 15, that the opti- 
cal axis 17 of the liquid crystal projector 12 passes the 
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center 16, that a face 15a directing one direction and 
adjacent to each ridge 15A of the prism plane 15 ac- 
cepts beams with angles from the optical axis 1 7 in the 
range f ro m 40 n to 90 rt > and that a face 1 5 b d ira cti ng the 
other direction and adjacent to the ridge 15A totally re- 
flects the incident beams from the corresponding face 
1Sa directing the one direction. 

COPYRIGHT: (C)2002,JPO 



JO. 



V 





-rr> 



^I7 



https://wvv™.delphionxo 



04/07/2006 



0- z? 



(wa*mftWFT (j p) 



(A) (.WftmtHM'M 

#582002-207254 

(P 2002-20725 4 A) 
(43)*>9IB ¥^14^7^26 0 (2002.7. 26) 



(SDlnt.Cl. 7 
C03B 21/62 
G02F 1/13 

1/1335 
G03B 21/00 



505 



G03B 21/62 2H021 
G02F 1/13 505 2H088 

1/1335 2H091 
G03B 21/00 E 5C058 

F 

m^mx m m&m<D&4 ol (±7M) mnn\zm< 



(21)fctiiI#-S§ #®2001- 1032 (P 2001 -1032) 


(70tBSA 300016765 






(22)tBSB ¥J«13i£l£ 9 B (2001.1.9) 


3fcSCf&*iKS£T@37# 8 




(72)f£BJ3# /h)l| f| 




3fcgC«&*gK£ETB33#l*i X5t-f-i :> 








(74)ftSA 100096231 




#s± sss Mr 




F^-A(##) 2H021 BA22 BA26 BA28 




2H088 EA12 HAM HA23 HA27 MA01 




MAO 6 




2H091 FA21X FA21Z FA27X FA27Z 




FA50X FA50Z LAI 6 




5C058 EA01 EA32 


(54) mw<D%m i$mt9LMwm®&^m.w. 



(57) mm] 

2 ftTm&mx?v->^<Di9LMxm<D Atomic < 
*r u Sj§^t> ^ u — > i i ©ft}®flj*^H«*ffisrr 

BS 1 5 1 5 A*i, XAffi 1 5 ©fl.SBfc:&B 

II 5©=&^g|5l 5 AizmmTZ-Jj&ftKW 1 5 a 

a*, jtwi 7^e,©£ssat4 o° ~9o° ©ggK©^ 

£A»£*t\ S-fftffil 5 Afc»Srr**fcfr*|SK®l 5 



10 




1 

wifc&m&wfr mm £^7uT&f tb $ n&ym z mmm. 

WKSi§S7.^U->^. #B»K©yyXAB£W 
AB©&^SBi;:lt!M3rr3-;££ft<Bd*> Mf23teffl^<=> 

mz.mm-rz>foij$:fa<ffii!)K mists— jj&fa<wft 



(2) #H 2002-207254 

2 

5fl«i:^(t*fljf**n 3> sine— #£fil<B5fc*^;J■ 
>©iWBI;:£tt-5JB#r£j£0 2, f&fE— #£fSKBi:<ill 
10 *£fa<Bi:-t?ft-r#&£a 1, IttlETfflft^-lraSrr 
£E3^#£MfE— #£ft< B£T&T:£ig£ o2i:t 
tana2*i#:5£ (1) 



tana2= Cn2sin (sin"' ( (n3/n2)sin0 2+nlsin6» 1 ) +2 ot 1 } +nlsin01] 
lcos6» l-n2cos {sin' ( (n3/n2)sin<9 2+nlsin0 1 )+2al} ) • • 

) 



/ Cn 
• (1 



im$m3i mih— -}s*$i<m\zxm?z>yc&<D®m 

7?=sina2cosa2 {tan(90- a2)+tan0 1} 
(2) 

T?#*.&n*::fc m$tm2\zmm.<Dftm 
*i#> i mizmmoftm&mmmigi^mm. 

[0 0 0 1] 
[0 0 0 2] 

[«£*©&«] ia^, Siisx^'j->*ffifflLfc«a 

&®^Mfo2nz>w&&'£A,-ei8>ttmwfr*>$iiiit<tiz> 40 
i-> aiiax^u— >©wffi«8Trtt. «B#>£&*f$n 

[0 0 0 3] ±BttS&|*9n*:&;*&BTtt. SiS^ 

\z, &»imm<?>&tiiit¥&&&m&<bt!itit±-c»ttx 
i&v>ytmzm)&mxirv->TijM\z-Ft>is. mi&mx 50 



bint, taia»tt:/yxk®K*w-s3te© 

Siix6^7?*t, ^ ( 2 ) 



{(l/tanal)-tan01b} 



[0 0 0 4] 

x^y->^©ftjfc©Altfta**:ir<&y, 7tej&#©£- 
<^«BswLTSia^x^y->»cAifr?^-r, mm 

[0 0 0 5] *3fcl53tt> ±f2(C|g^ ggO»i!fcOfc 

&M£n£ft3fC©A»Aa<Ai!r<&ofc»^Tt>> SiS 
^X*y->KftSC£W^I;:Afcf£-ti\ to, Afcfbfc 

%j£.*7,i?*)->mm\zmm\zm-< ^tic^D, 

[0 0 0 6] 

[^s^ft-r-sfc*©^©] ±fHew*^-r-s>7tJ6 

It, *%HJ©#MSI*S®»*^g®«. t&M&wtm. 
&*TU S9IHa®SX^y— >©WBflJ^ep'ft«:ffiK 

E+<f*ID. Wffi«gttyyXAB©#^ffifcBf^-rs 
— ^£rft<B^ MIH)ttt*^©AS*i4 0* ~9 0° 



( 3 ) 



2002-207254 



[0 0 0 7] *%9!©im&ftBBtt&CTga-?tt. If 
«XUXA®#, a»S«KJ:*tS!lt3ttm©3tW^6© 
~9 0' 0D|6B«D3K3R«, SftfXUXA® 

Stf*Jlfc*«TS*. £©*:&, 8ftra£¥*jW£Bafc 

$ nxsiSBx * u - >^©s*raem©Ai*A < 
Kites. ini;<to, S®s:w^T^i;-5®^©ff^ 



10 



[0 0 0 8] BSEIittXyXABfcABB-ej* 

^U — >©Ha®IC*3^§aSrA : S:0 2. MIH— ^$r[S]< 
U%-)l>ft) £a 2 tt^t, tana2#*&5£ (1) 



tana2= [n2sin {sin" 1 ( (n3/n2)sin<9 2+nlsin0 1 )+2al} +nlsin01) 
Icos01-n2cos {sin -1 ( (n3/n2) sin£» 2+nlsin0 1 )+2al} ] • • 

) 



/ Cn 
• (1 



[0009] £©«■&, mm.w.xzv-y&ftm.'tzfo 
w^om (el) «oM*fr*t#snn«> ±teic 20 

(1) £fl§wrtancr2£;J<g>. {7V>*)Vm) a 2 

7?=sino2cosa2 {tan(90— a2) + tan0 1} 
(2) 

T?^&n-5. £©«£\ 55 (2) IC«koT, 77©ffl*t 
l^±tteSa l£jliR-r5 ^.hKiO, 

[ooii] &^{r^-rsfl!i^*[Sj< ®tc, 

taiBSiasT.^ u->©w®fl!i*^AM-r-5^^KJK 

•5. M®fiS#>6At3fc^3fca*&itMXi7U — > 

©^SBl'Stt^,,*:, SJi^^U->^S^UTV^ 
tt**-XB©rtBT*3tt*»a£»U B®±©IESi© 

T^fc*R«bT»B«fc»«a-e-&v>©Tr, rf-Ah 

[0 0 12] 

[f8B©^B©Jgflg] 0IS#!SI/, *^BJ©H 

BB«BfcSt*v>T*3f8BSEfcB«fcKB-r*. 01 40 

ifegf 1011 BBBA^y— >1 li, BB£"& 
tr3fc3C£Si&gJA^U— >i l K:-?-©*HB^6>iSlfr 
Stft^Dyii?^ (ttttM) 12 iSJIS* 

A*y->i iomBii»&nft«ttsrr«j:^tz«ijtt 

[0013] BBSU^y— >i i«, BteJ^HEMfc 
tt©X>JXA®l 5^«^.TV^. £g#XyXA®l 5 50 



X«J XAB©#^©^=&- 

[ooio] we— **ift<BCAwr<&jt3ico 

ffl&rft£0 lbirtst, MB«ttyjXABfc*»tS 
*©Sii3MS|j!&«, (2) 



{(l/tanal)-tan6» lb} 



»Cte*g&©g?S& 1 5 AfiWf&ZtlTlS K> , S-iggB 1 5 A 
te\ ^ttXUXABl 5©T^»lfiBt«ft^D5? 

2^e,©s#?tm©^w i 7 £ g>£Ae>f><bja 

[0014] «|7n^i^^H2ii 3fcW&atB 
mssi 3*^©H»s-§-t«t*:&ass!^^u— > 

1 1 ©#BK|pJttT&#rr-5&fcfft^ i 4 
S. ftiyn^i^^gf 12TI1 «#t?tm©^tti 
7t. «B3fc5fc©«t>nB©3te£"CJB:"rBB (¥BB) 
wa*4 0' -9 0° ©«Hfc«£3*lTV>*. 
[0 0 15] H2H. B«BA4MJ->*jR-rt>©-e, 
(a) ttB»S;*:fry->£»®B*>5j!.fcB, (b) 
it (a) ©b-b«fc»3BHHTra*. 

[0 0 16] 02 (a) \Z*k-t£vlz. SiSSX^U- 
>1 l©U®fcHu 4><Lv±U 8 $4"6tbTffiSIC^ffi 

^aj&saufccRMttooat 1 5 A$:#-r-5tg«X'JX 
A® 1 StfMfc-ZnT^Z. m2 (b) lC^rr=k'5K:, 
»»BA*y->l l©#Etf«, 1<gg:©^g)5l 5AiS 

fc. SiiiU^ 'J-> l 1©W® (BOfiB) 

[0 0 17] 03H 02 (b) ^SB^WtCffiAL, fig 

«©xu XA®tr^^xA^c/^ai-r-g>^m©jsss^ 
K-rmmm~z&z>. xuxa®i5<c«, si«i5a 



( 4 ) 



2002-207254 



fcWSrrs— #Sfl] < @ 1 5 a <I15bt 
W&v>A&tfia l Trashy XA«j&*jgj5fcSftTv»s. 

HK, SgWXUXABl 5lC*5lt-5-^r^[^<«-® 1 5 
a**, JtWl 8d^C9^^W (6> 1) *«4 0" ~9 0* 

**. »«t5-*6iai<Bl 5 afr5©A*J3teJfc££,E 
[0 0 18] ttft^Di?!^^ 1 2j8ft5i8!3tS 

n/ynejRB 1 «t«-ws 1 5Ai:nait5-*sisi< as 1 

5 a©— £©A£f;&£iI *)&Z>%M 
1 7 C¥ff 1 9£§|#, Sic. £©ASt;££jI-5 
B 1 5 a \Zfel&$:$LTZ>. £©£#, ¥fif«R# 1 9 iZM 
•fZXMftteB 1 ©AS0 1 tt¥lftWK*LV». * 

te«K:*fr*3tejfcB i©^0 i a*«Aawnr* 

s. 

CO 0 1 9] A^ftfi 1 atM^nsMBin JB 

Sf^ « i 5 a <DfiiMiz&Trzfemz*i-rz>Am.) e 1 

bT«^TH 5 afr£A#*U Jgfc, -?-©*]J& 
-T^Bl 5 blc*JtS«ES©^#®T^Wb, A#tb 
tana2= Cn2sin {sin" 1 ( (n3/n2)s 

Icos01-n2cos {sin"' ( (n3/n2)sin 

) 

[0 0 2 2] j£ (1) £fflVv-ctana2£j}<J&, ft& (7 

^1 2d^©^lt^©*HAW (0 1) A?4 0" ~9 
0* <D«efflrttC|S:^$nfc^(^ — 2r£ft<Bf 1 5 afr 

iff-^^n«, 0 1 K*V»TRftyD5?x^ 1 2 

7?=sina2cosa2 {tan(90- a2)+t 
(2) 

^uTth^t-rs^t^T^s. £©*-§■, mzvvm 

ifi 1 W±<i7k-5 a 1 ZMRttliX, «gttXU XAI 1 5 

&m.3&?z>ytj&comj&%)m$: i o o %(ci9:^-r-5^t^ 

[0024] jict, ^mmmm<Dvm^mmmms. 
*&bi oiztt-rztkmm&stm-rz. h4«, tutM 

£>-5. £©#)-?«;. Sii§?X^U— >1 1 ©A3*^B!l<!:3* 
HJ«^:#*^»iB«£iKft|SfcfroTV»^&. 
[0 0 2 5] fcT, M^D^ii'^U (Bl# 

tUBl 6<BJ;fr£A#tU ffi^^X^U — >1 l£ffi®b 

©IRK. Jz&ttXmftO 4TAWT-53fc^B 1 ©«]*«• 



tc^scb 1 ©3ta£#©£T#*f m® 1 6d^ittBsn 

[0 0 2 0] ±j£©±5K, -*0®1 5 afrZytJ&B 
1 *f TAM^t, JL^, ttfa?Z>m-%<Dffi 1 5bt, 
® 1 5 a*>6A«l/&3tSB 1 4»W«C^R»-r*« 

[0 0 2 1] OSD, $g#XU XA® 1 5 KA#J#J-?J£ 
10 U->1 lfc#»*5JB8r*£n 2, SiiSX^U-^ 1 

uzmmw-emrzmm &%.m tz&vt&mmm&n 

3, S^g&l 5 AfcUM*?"* — ^$rfi]<® 1 5 aK&tt 
•S^fcsfcB l©AU.££iID, JLo, ^ttl 7K¥fif& 5 F 

i 9 1 yjttyeMB i 0 i . m.mm 

7.9V — >1 1 OWiBi:*W«B^*fl 2. S-SHRi 
5AKPjg-T-5— #£|b]<® 1 5 a t{fl^^[6j<® 1 5 
b a 1 , W-ftmft 1 9 

#1 6ai§tfl 5 A»C^-r^-^*rfiJ<® 1 5 a 
iTfcT AS£a 2 tt^i, tana2##C5£ (1) 

20 

in02+nlsin01 )+2al} +nlsin01) / [n 
02+nlsin01 )+2al} ] • • • (1 

MX7*J->1 HZ— B^j6^ti-Tt>, S»ffl;*£M,J — 

>i iir^-©T*^?»A#^S-eAlfr-&^S:*ail 
K#tmwcft^:bii-£;i<hatT?#£. fci, ITM&lt 
mmmm^mm 1 o©H^s^ft;^sistf€r-g5. 

[0 0 2 3] SJC, 3-f^H5l 5 A{r|S|^-r-5-^r*(^< 
® 1 5 a KAItf S5ft3i©JfflST:$£ 0 1 b £-T-S <h, $g 
30 ttX'JXABl 5£43it<&ft©SjB3MSi}&, ^ 
(2) 

an01} {(1/tanal) -tan0 lb) • • • 



nv<Dy£f$.fti)mmm77V->i ika&u kk, 
^ttxuxA®i 5©^#® d5b) -cmmis-rmm 
mzmmtsnz. z.<Dm&\z, mmm^^m^mx^v 

->ll$I5i t *TtiJ®l l©3tJ5£^©- 

40 

[0026] -nt-^b, *mmmmm<Diitm&*tmw 

AH 1 5{Md^A*fb. HS7^'J->1 1 
fe^B l#-£TStW®l 6d^MtB$ns^fig*W 
b, *B^4 0' -9 0' ©«H<oa«3taEK#L, 
Ig^X'JXA® 1 5©-^*f6]<® l 5 a^f-MB 1 
S:iTAiSt, MJS-T-5{fi*©S 1 5 bT. A 

50 1 l^©MBl©A!»M^<aoTfe. «B1 



7 

<Dyt&ft&&X&Mk3L7>i/ U-> 1 1 lCAfcf$ii\ s 
CO 0 2 7] tc!5-r, M1I7^'J->1 lCOWffiflJ 
XhWMnciii^S. -tznr, 0 5lcSc-r=fc 

[0 0 2 8] JW±> *f&9i£^©»jgfc^i6^fig0!IK:g 

rat. ±wei^ifip®Mo^jc©*-Pis$n-5fe<D-t?«^ 

20 

[0 0 2 9] 

^^®A{t;$nTMiiSx^ V->\zt9LMznz>ft 
tC)fc3f[£W<?&KAI*$-8\ AULfcftSCfcA^'J 



#M2 002-207254 
8 

[0 i ] #«s8©ss i nrnmrnmizm^wmmmmm 

[0 2] *3fe»»««fi:*W«3|igS!^^u — 
U (a) «Si&SiX^U->£#®fr£>jl,£;0, 

(b) (4 (a) ©b-bfclfci&dWBBTi&S. 

[0 3] 02 (b) <DmMmx?V->£Bftto\zft*: 
U ^yuXAS-siDA^mcD^^-rSFfS^-t? 

[04] *mmMmm\zi$wz>m&mxi?v— >\zm-? 
[05] *njfijg^MJc^^sa®s!x^>j— >\z%m 

1 0 : ftiSttft&!H*&jj*gB 

1 1 : SiiSAi7<J-> 

1 2 :Wn-^i^^ 

1 3 : Xm&SiW 

1 4 : ®Mft¥m 

1 5 : mVi<DZfVX&ffi 

15a: — ;fr£[6j< jg 

1 5 b :«l*£rSK® 

1 6 : Utb® 

1 7 

1 8 : 

3 3 : imwm 

B 1 : Jfcsfc 
W: 



[01] 



[04] 



#M2 002-207254 



im2) 




im3] 

ji 
\ 




[05] 



( 7 ) 



»2 002-207254 



(51) Int. CI. 7 

G 0 3 B 21/10 
H 0 4 N 5/74 



F I 

G0 3B 21/10 
H 0 4 N 5/74 



z 
c 



